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The liquid crystalline polymers studied here are comb like polymers, i.e. each monomer of the backbone is connected with a mesogenic molecule. The bulk properties of these polymers show the existence of phases (isotropic, nematic and smectic) characteristic of liquid crystals. Thus the mesogenic molecules impose their order on the system and the main problem [ 1 ] is how this order influences the conformation and the organization of the chains.
From X-ray measurements [2] , it is assumed that in the aligned smectic phase the backbone is strongly confined between the mesogenic layers. Such an assumption has to be confirmed by the determination of the anisotropy of a chain conformation. This can be achieved with a labelling method.
Deuteration of the backbone associated with neutron diffraction (ND) and small angle neutron scattering (SANS) is the main tool for resolving such problems because this labelling method allows to determine the system organization (from ND [3] ) and the chain conformation (from SANS [4] ). A first experiment [5] [6] [7] [8] . The molecular weight is about 3 x 105.
/'V T T These polymers are similar to those of reference [5] since the backbone and the spacer (CH2)6 are the same; they differ only by the terminal part (C4H9) of mesogenic molecule.
The inherent viscosities q of PMH and PMD, measured in chloroform (25 ~C, 5 x 10 -lg. cm 3) were found to be of the same order of magnitude (see Table I ). This 2. SANS and the chain conformation.
In this section only the samples 0 = 0.5 and 0 = 0.25 are discussed since the others (0 = 0 or 1) do not give forward scattering (thus, this scattering corresponds really to the backbone response).
Let us call x the direction parallel to the magnetic field and y the perpendicular one. The data treatment used in order to obtain characteristic lengths, is obtained from the relation :
where I(qi) is the scattering intensity along the i axis. Equation (1) assumes [4, 5] that the molecular weight of PMH and PMD are similar. This last assumption is confirmed a posteriori since the values of Ri are 0 independent. Ri will be called here the quadratic radius which is related to the radius of gyration Rg in equation (2) : when the chain has an isotropic conformation. Table II gives the values of Ri obtained in the three phases. [5] . Because of the strong anisotropy of the backbone intensity (Fig. 2) , in the smectic phase, the data are obtained by regrouping three elementary cells of PAXY only. Figure 2 shows the data of sample 0 = 0.25 plotted in the representation of equation (1) (Fig. 3a) . It gives a smectic layer thickness of 29.5 A 2013 the same as measured by X-rays [2] -but the second order peak, (002), is not seen with neutrons, while it is well measured with X-rays; ii) two sets of diffuse spots that are symmetric with respect to the x axis, the axis of the magnetic field ; one pair of spots is centred at qx = 0.11 A' ~ and qy = ± 0.165 A'~ (Fig. 3) , the other pair at qx = 0.41 A -1 and qy = ± 0.37 A near the edge of the multidetector (Fig. 3d) and then located with a lower precision. These last spots will be referred in the following as large angle diffuse spots.
The fully protonated sample does not yield a so rich spectrum, only the (001) when ~ goes up to 1. The smaller angle diffuse spots are visible on the different spectra (~ ~ 0), four 0 1 they partially merge into the small angle scattering (Fig. 1) .
From comparison with X-ray measurements (2), it appears that : i) (001) peak and large angle diffuse spots are well measured by both techniques, ii) the (002) peak, visible with X-rays, is not detectable with neutrons, whatever the sample; iii) and fmally the neutron see small angle diffuse spots which are only guessed with X-rays [10] .
A qualitative explanation can be given : the intensity of the (001) peak decreases by a factor of 10 when 0 changes its value from zero to one, because the contrast changes with the concentration of labelled backbones.
On the other hand, the small angle diffuse spots correspond to a characteristic distance of 56 A along the x direction which is approximatively twice the smectic layer thickness (29.5 A) and to a pseudoperiod of about 38 A along the y direction in the smectic layer. The mutual affinity of the terminal part of mesogenic cores C4H9 may explain this tendancy to make bilayers. This short range order has a coherence length greater than about 50 A in the direction of the field, and of 10 A in the perpendicular direction. 4 . Conclusion.
The labelling of the backbones gives promising results on the anisotropic conformation of the polymer and on its contribution to the structure of the smectic phase. In the parallel (x) direction the size of a polymer (R ~~ I = 22 A) is just greater than a length of one mesogenic molecule. In the perpendicular direction this size is six times larger than the size R;;. A tentative drawing may be done (Fig. 4) to relate the two sets of results (ND and SANS). It leaves unchanged the position of the 001 Bragg peak. A corresponding model should take into account the influence of the correlation between alignment defects of mesogenic molecules due to the chain connectivity and of the affinity of the terminal parts. 
